Protein kinase C-dependent trafficking of glutamate transporters excitatory amino acid carrier 1 and glutamate transporter 1b in cultured cerebellar granule cells.
Previous data showed that cell surface expression of the glutamate transporters GLT1a and excitatory amino acid carrier 1 (EAAC1), localized in glia and neurons of the CNS, can be regulated by protein kinase C (PKC). Regulation and physiological importance of GLT1b, a splice variant of GLT1a, is not understood. In the present study we used cultured cerebellar granule cells (CGCs) from mice to investigate PKC dependent trafficking of GLT1b in comparison to GLT1a and EAAC1 using immunohistochemistry and subcellular fractionation followed by Western blotting. In neurites of CGCs, GLT1b and EAAC1 were localized to different aggregates of vesicles that were different from vesicle aggregates containing vesicular glutamate transporters. In CGCs cultured with low-potassium medium, stimulation of PKC by phorbol ester enhanced the formation of large varicosities in neurites that exhibited immunoreactivity for GLT1a, GLT1b, and EAAC1. Stimulation of PKC leads to a significant increase of GLT1b and EAAC1 in the plasma membrane whereas GLT1a in the plasma membrane was decreased. Following PKC stimulation, also a significant increase of transporter-mediated glutamate uptake representing sodium dependent glutamate uptake, was observed. Similarly, the fraction of glutamate uptake, that was sensitive to the inhibitor WAY-213613 and represents uptake by GLT1a and GLT1b, was increased after stimulation by PKC. The findings suggest that PKC is similarly involved in regulation of surface trafficking of GLT1b and EAAC1 and that PKC stimulated increase in surface location of GLT1b and EAAC1 in glutamatergic CGCs.